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Policy strategies to improve the conditions of the labour market
were empirically found to be the most effective means to enhance the
income of poor people and, therefore, to alleviate poverty. This is due
to the factors income (and labour income in particular) represents the
major source of household income.1 For that reason, conventional
wisdom suggests that an introduction of minimum wage legislation
could be an effective policy tool for income redistribution. The purpose
of this paper is to examine the potential impacts of minimumwage leg-
islation on poverty in a multiracial, developing economy.
This paper is motivated by the vast literature on minimum wages,
especially those studies usingmicro data that does not always correlate
poverty reduction with a rise in minimum wages (see for example,
Saget, 2001; Neumark et al., 2006; Bird and Manning, 2008). The role
of minimumwage as a redistributive policy tool is problematic because
of several main reasons. First, minimum wage increases only beneﬁt
the formal sector workerswhereas a large proportion of informal sector
workers are not covered by the minimum wage legislation (see forics, Faculty of Economics and
Serdang, Selangor, Malaysia.
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in Vietnam (Tarp et al., 2002),
. This is an open access article underexample, Alaniz et al., 2011; Bird and Manning, 2008; Bosch and
Manacorda, 2010; Kristensen and Cunningham, 2006; Gindling and
Terrell, 2005; Maloney and Núnes, 2004). Second, the non-compliance
of minimum wage legislation was rampant among all sectors (see for
example, Gindling and Terrell, 2009). Third, minimum wages can be
an optimal redistribution policy tool when a rise in wages is comple-
mentary with a reduction of tax (Gorostiaga and Rubio-Ramírez, 2007).
The potential impacts of minimum wages on poverty were studied
for the case of Malaysia. The composition of labourers with low-paid in-
come in the Malaysian economy is large. For example, data in 2005
showed that 92% of total workers inMalaysia were paid with amonthly
basic wage that was below the poverty line of income (i.e. below
Malaysian Ringgit, MR800). Therefore, this becomes a strong reason
for an introduction of minimum wage legislation in Malaysia, which
was ofﬁcially introduced on May 01, 2012. The minimum wages were
set only for the private sectors with a monthly rate of MR900 for West
Malaysia (i.e. Peninsular Malaysia) and MR800 for East Malaysia (i.e.
the states of Sabah and Sarawak, and the federal territory of Labuan).
The impacts of minimum wages on poverty were detailed across
major ethnic groups (e.g. Malays, Chinese, and Indians) for two princi-
pal reasons. Firstly, past and current development policies include a spe-
ciﬁc concern regarding the standard of living among Malays, Chinese
and Indians. The ethnic riots in May of 1969 highlighted the inherent
dangers in amultiracial societywhen ethnic prejudiceswere exacerbat-
ed by economic disparities (see for example, Heng, 1997; Shari, 2000;
Faaland et al., 2003). Second, analysing income inequality in Malaysia
is unique in the sense that Malays, who are the largest population,
face a lower income share than the other relatively smaller ethnicthe CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Table 1
Distribution of employment by wage classes in 2005.
Sector1 Sector 2 Sector 3 Sector 4 Sector 5 Sector 6 Sector 7 Sector 8 Sector 9 Sector 10
Employments (‘000) 1046.6 33.5 2345.2 1010.0 72.9 2139.2 797.8 581.9 262.1 1756.2
Distribution of employments (%)
Less than MR700 56.4 10.1 22.4 16.7 3.5 30.1 11.7 11.1 33.6 9.7
MR701 –MR799 8.2 3.1 6.1 5.0 0.7 4.7 2.7 3.1 5.3 2.4
MR800 –MR899 6.4 3.2 6.3 6.8 1.1 5.4 3.0 4.8 7.2 3.2
MR900 –MR999 5.4 4.6 6.9 5.5 1.5 5.3 3.3 4.8 5.1 3.3
MR1,000 – MR1,099 4.7 4.0 6.5 7.2 3.1 5.0 3.6 5.7 6.2 4.2
MR1,100 – MR1,199 3.3 2.2 5.3 4.1 3.7 4.1 3.6 4.8 4.6 4.1
MR1,200 – MR1,999 10.5 24.9 23.5 26.2 27.8 21.5 22.7 32.6 20.5 30.9
MR2,000 – MR3,999 3.8 27.3 16.8 19.9 46.2 16.7 29.3 24.8 14.1 35.0
MR4,000 – MR6,999 1.0 10.2 4.3 5.7 9.3 4.9 12.2 5.6 2.7 5.1
More than MR7,000 0.3 10.5 2.0 3.0 3.2 2.3 7.8 2.8 0.6 2.2
Sources: derived from household income survey (Department of Statistics Malaysia, 2006a).
Notes: Sector 1 (agriculture, livestock, forestry and ﬁshing), Sector 2 (mining and quarrying), Sector 3 (manufacturing), Sector 4 (building and construction), Sector 5 (electricity, gas and
water), Sector 6 (wholesale and retail trade, hotels and restaurants), Sector 7 (ﬁnance, real estate and business services), Sector 8 (transport and communication), Sector 9 (other private
services) and Sector 10 (government services).
491M.Y. Saari et al. / Economic Modelling 54 (2016) 490–502groups (e.g. Chinese and Indians).2 This is in contrast with other develop-
ing countries whose lower income groups are commonly associated
with the minority in the population (see the study by van de Walle
and Gunewardena (2001) regarding Vietnam; and the study by Agostini
et al. (2010) regarding Chile). For example, the per capita monthly in-
comeof ethnicMalays in 2005was 63% and 26% lower than the per capita
incomes of Chinese and Indians, respectively (seeDepartment of Statistics
Malaysia, 2006a). AmongMalayworkers, 33%were paid below thepover-
ty line income level, which was set at MR 800 per month, compared to
only 14% for the Chinese and 29% for the Indians.
For empirical analysis, both the income and expenditure effects of
the minimum wages were examined simultaneously. First, the micro
data from the household income survey (HIS) was combined with
data on minimum wages to determine the income effects. Second, fol-
lowing the implementation of the minimum wages, an increase in la-
bour costs will presumably be passed on to consumers by ﬁrms in the
form of higher prices. An input–output price model was developed to
estimate the impacts of higher labour costs on the ﬁnal price of goods
and services. These two analyses provide a more robust indication of
the implication of the minimum wage standards on real household in-
come. Lastly, a comparison of poverty rates before and after the imple-
mentation of minimum wages was performed.
This paper makes three contributions to minimum wage-poverty
literature. First, from an empirical point of view, the persistent income
inequality between lower-income majority (Malay population) and
higher-income minority groups (Chinese and Indian populations)
makes it important to examine the potential impacts of a policy.
Therefore, Malaysia provides a unique case for investigating income
differences in multiracial developing countries. Second, our modelling
formulation allows for economy-wide impacts that takes into account
the linkages between the costs of production and their implications on
cost of living and poverty. Third, we apply a simple decomposition anal-
ysis that was able to explain the changes in poverty into the effects that
were determined by the income growth and change in income distribu-
tion, which to our knowledge, is a novel application.
The rest of this paper is organised as follows. The next section brieﬂy
provides a background of the Malaysian labour market and the mini-
mum wage legislation. Section 3 discusses the methodological frame-
work employed in the present study and the data utilised. Section 4
brieﬂy discusses several shortcomings of our methodological approach
adopted in this paper. Section 5 presents the simulation results for the
implemented minimum wages. Finally, concluding remarks were pro-
vided in Section 6.2 The ethnographic composition of the Malaysian population in 2005 consisted of
Malays (61% of the population), Chinese (26%), Indians (8%) and a group other ethnic mi-
norities (5%).2. The Malaysian labour market and the need for minimum wages
One may ask the extent to which minimum wage standards should
be implemented in the Malaysian economy. Table 1 presents the distri-
bution of employments that were grouped according to the 10 income
classes across 10 aggregated sectors in 2005.3 These statistics provide
an answer to the aforementioned question, demonstrating that a large
number of the workers were being paid below the poverty line thresh-
old of MR800. For the total economy, there are about 2.8 million or 28%
of the total workforce in 2005 being paid below the monthly poverty
line. The share of low-income workers was larger in the relatively big-
ger sized sectors than the smaller sectors. Almost 55% of the total work-
forces were absorbed by manufacturing (23.3%), wholesale and retail
trade, hotels and restaurants (21.3%), and agriculture, livestock, forestry
and ﬁshing (10.4%). The composition of low-income workers in these
three sectors to the total low-income workers was about 23.6% for
manufacturing, 26.3% for wholesale and retail trade, hotels and restau-
rants, and 23.9% for the agriculture, livestock, forestry and ﬁshing. These
patterns of employment distribution are expected to be ‘frozen’ because
the growth rate of labour income was more stable for the periods of
2006–2013 relative to capital income (Bank Negara Malaysia, 2015).
This reﬂects the fact that labour income in Malaysia generally tend to
be stickier, and changes to overall income aremore likely to be reﬂected
in the returns to capital. It is also important to note that for each sector,
the employment distribution was skewed towards the income group of
MR1,200-MR3,999 with the largest share being observed for electricity,
gas andwater (74.0%) and the lowestwas recorded for the other private
services sector (34.6%). Altogether, these statistics provide a prima facie
case to introduce minimum wage legislation in Malaysia.
Previously, three mechanisms were used by the Malaysian govern-
ment to determine wages: (i) the Wages Councils Act 1947 (revised
1977), (ii) collective bargaining, and (iii) market forces. Wage determi-
nation for the ﬁrst two mechanisms usually involves a mutual agree-
ment between ﬁrms and workers and therefore, they deem to fall
under the deﬁnition of ‘minimumwages’ (Osman et al., 2012). Howev-
er, these wage mechanisms have three limitations: (i) the mechanisms
were insufﬁcient to provide a decent standard of living (because the
rateswere low), (ii) themechanisms are rarely updated andmonitored,
and (iii) the mechanisms only provide limited coverage on the number
of workers and fail to cover the majority of low wage workers. There-
fore, a comprehensive minimum wage standard was needed. In July
2011, theMalaysian Parliament passed theNationalWages Consultative
Council Act (2011) and subsequently gazetted it on 15 September 2011.3 Deﬁnition of income that is used here includes salaries and wages, and other pay-
ments in kind (e.g. bonuses, commissions, tips, free/concessional food and free/conces-
sional consumer goods and services).
Table 2
Monthly per capita income, sources of income and statistics for informal workers, 2005.
Malay Chinese Indian Others
A. Monthly per capita income (MR) (1) 2701 4398 3406 2615
B. Distribution of income by sources (%)
Compensation of employees (2) 71.1 62.2 74.4 88.3
Wages and salaries (basic wage) (3) 52.6 49.0 56.3 66.2
Other payments in kind (4) 18.5 13.2 18.1 22.1
Other income types (5) 28.9 37.8 25.6 11.7
C. Share of basic wage (%)
Formal workers (6) 66.0 74.2 74.5 56.3
Informal workers (7) 34.0 25.8 25.5 43.7
D. Basic statistics for informal workers
Distribution of income (%)
Share of workers (8) 56.0 53.2 38.2 67.9
Share of incomes (9) 46.8 63.6 36.7 70.3
Per-capita income index (9)/(8) (10) 0.84 1.20 0.96 1.04
Distribution of employment by sectors (%)
Agriculture (11) 22.1 8.9 8.4 39.0
Manufacturing (12) 8.4 12.8 14.0 21.4
Mining and quarrying (13) 0.2 0.1 0.0 0.7
Construction (14) 10.9 16.0 10.1 17.0
Services (15) 58.4 62.1 67.5 21.8
Distribution of employment by education attainments (%)
Low education (16) 66.9 64.8 64.4 79.5
Medium education (17) 29.1 30.7 30.9 17.7
High education (18) 4.0 4.4 4.7 2.8
Distribution of employment by geographical locations (%)
Urban (19) 50.2 84.3 81.2 60.2
Rural (20) 49.8 15.7 18.8 39.8
Sources: Department of Statistics Malaysia (2006a).
Notes: Total income= (2)+ (5), (2) = (3) + (4). Incomes in row (9) comprises of com-
pensation of employees and other income types.
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repealed. On 1 May 2012, the Prime Minister announced the following
minimum basic wage standards for the private sectors:
• MR900 orMR4.33 per hour for employees in Peninsular Malaysia, and
• MR800 or MR3.85 per hour for employees in Sarawak, Sabah and
Federal Territory of Labuan
The minimumwage legislation in Malaysia only applies for the em-
ployee category whereas the rest of the employment categories: em-
ployer, self-employed and unpaid family worker are not covered.4 The
minimum wage legislation covers all employees in all formal private
sectors with the exception of those workers in the domestic service sec-
tor, such as maids and gardeners. The rates will take effect six months
from the date theMinimumWageOrderwas gazetted. However, the ef-
fective date for small-scale and micro ﬁrms was extended for another
six months to give them more time for preparations so that their busi-
nesses would not be largely affected.
As in many other countries, the minimumwage legislation has multi-
ple objectives. Apart from the intention of the government to raise the liv-
ing standard of low-wage workers who are deemed to receive income
below the poverty line threshold, there was a strong pressure exerted in
Malaysia to reduce foreign worker dependencies, particularly for un-
skilled workers (see Bank Negara Malaysia, 2013). In line with the gov-
ernment agenda to attain status as a high-income country by 2020, the
introduction of minimum wage legislation will not only enhance the
demand for skilled workers (therefore, dependencies on unskilled
workers are likely to be reduced), but also induce innovation (Economic
Planning Unit, 2011). Furthermore, it is likely that paying high wages
may be proﬁtable for ﬁrms because higher wages may increase the
workers' productivity and efﬁciency (e.g. Croucher and Rizov, 2012).
Another related issue involves the distributional impacts of mini-
mumwage standards. In this case, the key question involves the degree
of which an increase in basic wages has signiﬁcant implications on the
overall income distribution.5 To get an overview of the role of basic
wage in income distribution, the income for an individual worker
grouped according to ethnic group is presented in Table 2. In Table 2,
incomes of workers were broadly categorised into two employment
statuses: employees and non-employees (employer, self-employed
and unpaid family workers) in rows (2) and (5), respectively. Compen-
sation of employees refer speciﬁcally to the paid income received by
the worker with an employee status whereas other income types
(e.g. income from self-employment, rent, interest and other periodical
transfer received) refer to the income for the rest of the employ-
ment categories.6 The compensation of employees in addition, was
further disaggregated into basic wage (salaries and wages) in row
(3) and other payments in kind, which include allowances, bonuses,
and other cash and non-cash payments in row (4).
It can be clearly observed in Table 2 that basic wage constitutes the
major source of compensation of employees, ranging from 49% for the
Chinese to 66% for other minority ethnics (simply labelled as ‘Others’).
Other income types, which essentially involve self-employment, con-
tribute only about one-third of the total income. Minimum wages in
Malaysia affect only employees in the formal sectors. In rows (6) and
(7) we tabulate the percentage shares of basic wage for formal and
informal workers to the total basic wage (row (2)). We deﬁne the4 In the standard national accounts, workers can be grouped according to four employ-
ment statuses: employer, employee, self-employed and unpaid family worker.
5 Income distribution indeed matters for poverty reduction (see for example, Adams,
2004; Son, 2007; Iniguez-Montiel, 2014). The extent to which economic growth reduces
poverty depends on how income is distributed—the more equal the income distribution
is, the more poverty is alleviated.
6 According to the national accounts, compensation of employees includes remunera-
tion (in cash or in kind) payable for production activities to employees in return for work
performed during the accounting period. The components of compensation of employees
comprise wages and salaries, allowances, and other payments received in kind (e.g. bo-
nuses, commissions, tips, free/concessional food, and free/concessional consumer goods
and services).informal employees as workers that were not subject to the national so-
cial security scheme (see Section 3.1 for a detailed discussion). Clearly,
formal employees were expected to be the most beneﬁcial group for
the implementation of minimum wages. The share of basic wage for
formal employees ranges from the lowest 56.3% for the Others group
to the highest 74.5% for the Indian group. Our dataset also found that
the share of formal employees that earns below the monthly poverty
line (i.e. belowMR800) is almost half of the total number of employees.
As an individual group, the share was 49.1% for Malays, 24.8% for
Chinese, 51.3% for Indians, and 66.9% for Others. Given the relatively
lower per capita income for Malays and Others (see row (1)) and pro-
vided the relatively larger size of formal employees that were being
paid below the monthly poverty line for these two ethnic groups, the
implementation of minimum wages may have considerable impacts
on the overall income distribution and therefore, poverty alleviation.
Although the share of basicwage for informalworkerswas relatively
lower, the size of informal workers was comparable to the formal
workers. Row (8) demonstrates that the share of informal workers to
the total workforce for each ethnic group is as follows: 56% (5.3million)
for ethnic Malays, 53% (1.9 million) for Chinese, 38% (0.6 million) for
Indians, and 70% (0.4 million) for Others. Row (9) reports that the
share of informal income for the Chinese was the highest at 64% com-
pared to the Malays and Indians with 47% and 37%, respectively. Com-
paring statistics in rows (8) and (9) provides the per capita income
index in row (10). For example, per capita income index for the Malays
is 0.84, indicating that income share for informal workers are 16% lower
than their share inworkforce. Per capita income for the Chinesewas the
largest with an index of 1.20, implying that their income share is 20%
higher than that of workforce share. Distribution of employment and
income for the Indians ismore or less equalwith an index of 0.96. There-
fore, results suggest that there is a sizeable difference in ‘wage rates’
between the Malays and Chinese, where it is likely that the former eth-
nicity were being paid relatively lower than the latter ethnicity. This is
in contrast to Indians, which experience equality in wage rates.
Sectoral concentration, education attainment and geographical loca-
tion are among the important factors that may determine the sizeable
Minimum wages 
(MW)
Database from 
HIS 2005
Identify low-wage 
formal workers and 
simulate additional 
earnings
Costs to 
producers
Income to 
households
Increase in total 
income as a result 
of additional 
earnings across all 
low-wage earners
Calculate product 
price increases due 
to increase in labor 
costs using input-
output price model
Real income effects 
= additional 
earnings less 
additional spending 
Using HES to 
calculate increase 
in total expenditure 
as a result of higher 
commodity prices
Calculate poverty 
rates and compare 
results before the 
implementation 
Fig. 1. Steps in developing simulation of minimumwages.
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bution of informal workers according to the main sectors. For all ethnic
groups, more than half of the informal workers are distributed in the
services sector. The composition of informal Malays in the services sec-
tor was 3.7% and 9.1% lower than the Chinese and Indians because they
alsomake a considerable size in the agriculture sector. Education attain-
ments that proxy for skills were presented in rows (16)-(18). All ethnic
groups showed a consistent distribution and less variance across the
main ethnic groups.7 Therefore, education attainmentsmay not contrib-
ute signiﬁcant differences in the wage rates between the ethnic groups.
Distribution of informal workers across urban and rural areas was pro-
vided in rows (19)-(20). Distribution of Malay informal workers in the
urban and rural areas was balanced, but more than two-thirds of the
Chinese and Indian informal workers were distributed in the rural
areas. Essentially, wage rates in the modern (urban) sectors were rela-
tively higher than the traditional (rural) sectors and this explains why
the per capita income index for the Malays was lower than the Chinese
and Indians.3. Methodology and data
There are three steps involve in analysing the impacts of minimum
wages on poverty reduction. In the ﬁrst step, we use micro data, i.e.
the household income survey (HIS), to simulate the additional earnings
received by each ethnic group as a result of minimum wages. Results
from the simulation give the percentage increases in labour earnings
that were paid by each production sector. Under the pass-through con-
dition, the increase in labour earnings implies an increase in costs of
production and producers react to these additional costs by increasing
the output prices. Therefore, in the second step, we calculated the im-
pacts of additional production costs on price increments for all sectors
by using the input–output price model. The increases in sectoral prices
enlarge expenditure costs for all ethnic groups. The ﬁnal step was to
measure the real income effects for each ethnic group after taking into
account the additional earnings and increase in expenditure costs7 Education levels are based on certiﬁcates obtained from school, college or university.
Those who do not have any formal education or a primary school certiﬁcate are in the
low education category, those with secondary school certiﬁcates (e.g. L.C.E., M.C.E. or
H.S.C.) are in the medium education category, while those with at least a diploma or de-
gree are in the high education category.caused by the minimum wages. Using the real income, we calculate
the poverty rates and compared the results before the implementation
of minimum wages to quantify the impacts of minimum wages. These
three steps are summarized in Fig. 1 and they are further detailed in
the following three sub-sections.
3.1. Step 1: income effects of minimum wage
Malaysia has a rich micro-dataset on income and expenditure for
each worker, which can be used to evaluate the effects of minimum
wages on income. The HIS is a multi-purpose household survey that
was conducted to gather detailed information on components of in-
comes and outlays (such as payments for income tax and contribution
to provident fund), which takes into account demographics and labour
force characteristics of each income recipient across socioeconomic
groups. The information in the HIS allows for the identiﬁcation of low-
wage workers and a simulation of their additional earnings from the
minimum wage legislation.
Let us represent the total income for ethnic group h into two sources,
w for wages and salaries or simply termed as basic wage and d for a
group of other income types as follows:
yh ¼ wh þ dh ð1Þ
For each ethnic group, h let us further deﬁne two groups of workers
where i=1,…, r are workers with basic wages that are below the min-
imum wages and k= 1,….s are the workers with basic wages that are
above the minimum wages. Therefore, the increase in total income
can be shown by the following expression:
Δyh ¼
Xr
i
Δ~wh þ dh
 
þ
Xs
k
wh þ dh
 
ð2Þ
where, Δ ~w is the change in the basic wage for low-wage workers after
the simulation of minimum wages. We classiﬁed ethnic groups, h, ac-
cording to the four major ethnicities: Malays, Chinese, Indians and
Others.
The HIS for 2005 serves as the main dataset for the simulation of
minimum wages. For each individual worker, the HIS records detailed
income types by sources, which includes basic wage (salaries and
wages), other payments in kind, self-employment income, income
from transfers, and so on. The HIS also identiﬁes the economic sectors
494 M.Y. Saari et al. / Economic Modelling 54 (2016) 490–502that employed theworkers, recorded by theMalaysia standard industri-
al classiﬁcation (MSIC, see Department of StatisticsMalaysia, 2000). The
mapping between the incomes and the sectors is important in providing
input for the analysis of cost of production in Section 3.2.
The simulation of income effects involves three steps. First, given by
the fact that there are two different minimum wages for east and west
Malaysia, therefore we separated the HIS database into east and west
blocks. Second, basic wage for the workers that were below the mini-
mum wage thresholds for east and west Malaysia are allowed to in-
crease up to the minimum of MR800 and MR900, respectively. In this
simulation, change in total income is contributed by the change in
basic wage of the low-wage workers (i.e. below the minimum wages)
whereas basicwage for the high-wageworkers (i.e. above theminimum
wages) are treated as ﬁxed. Other income sources are also considered
ﬁxed for both groups of low-wage and high-wage workers. It should
be stressed again here that minimum wages only affect workers with
the status of being employees. This explains why we ﬁx incomes from
other employment activities.
In the simulation,we assume that all production sectors fully comply
with theminimumwage legislation. In practice, the level of compliance
varies across production sectors for different countries (see Bird and
Manning, 2008; Gindling and Terrell, 2009). The level of compliance
by various production sectors can be studied when the HIS for the pre
and post implementation periods of minimum wages are available
(see for example, Gindling and Terrell, 2009). However, the analysis
on different degrees of compliances was beyond the scope of this
paper. Therefore, our simulation is best interpreted as ‘upward bounds’
estimates of the income effects of minimumwages. Finally, the new in-
come levels for east and west Malaysia are combined and so that the
total income effects for Malaysia as a whole can be obtained. It follows
that changes in income for ethnic Malays, Chinese, Indians and Others
can be derived accordingly.
It is important to note that not allworkers beneﬁt from theminimum
wage legislation since the coverage of the minimum wage standards is
limited to employees in the formal private sector only.8 Informal em-
ployees can be deﬁned in different ways and no generally accepted def-
inition prevails. Depending on which deﬁnition of the informal sector is
used, the ﬁndings on the impact of minimumwages may differ.9 For ex-
ample, in Brazil and Mexico, minimumwage standards affect the infor-
mal workers when the informal sector is deﬁned asworkers who do not
have a signed work permit (e.g. see, Kristensen and Cunningham, 2006;
Bosch andManacorda, 2010). Moreover, when the commonly used def-
inition of self-employed and unpaid family workers is used, no evidence
exists that minimum wage standards affect the distribution of wages
(e.g. see Alaniz et al. (2011) on Nicaragua, Bird and Manning (2008)
on Indonesia, Gindling and Terrell (2005) on Costa Rica, and Maloney
and Núnes (2004) on Colombia).
Although the informal sectors can be deﬁned in various ways, difﬁ-
culties arise when evaluating whether the available data can support
the deﬁnition. Taking this limitation into account, workers in the infor-
mal sector are considered to be those employees that are not subject to
the national social security scheme. Speciﬁcally, the contribution of
income to provident fund that were available in the HIS was used as
an indicator to distinguish between formal and informal employees.
Therefore, in our simulation, the basic wage for the low-wage em-
ployees (i.e. below the minimumwage threshold) in the formal private
sectors only is allowed to increase whereas the basic wage for the low-
wage employees in the informal private sectors and incomes fromother
sources are ﬁxed. As a result, an increase in total income in the economy8 In recent years, national statistical ofﬁces and international organisations, such as the
International Labour Organization, invested considerable effort to collect ofﬁcial statistics
for informal sectors.
9 For a useful discussion concerning the deﬁnition of informal sectors, see SystemofNa-
tional Accounts (United Nations, 1993) and Guidelines Concerning a Statistical Deﬁnition
of Informal Employment (International Labour Organization, 2012).is completely explained by the change in the basic wage of the em-
ployees in the formal private sectors.
3.2. Step 2: increases in costs of production and expenditure
Results from the previous section give the percentage increases in la-
bour income and this would imply additional labour costs to production
sectors. This section further examines the extent to which the increases
in labour costs enlarge prices of all sectors by using the input–output
price model. Let us ﬁrst start by discussing the formulation of the
input–output model. Speciﬁcally, the input–output model analyses in-
terdependencies among different production sectors that purchase
goods and services from other sectors as production inputs, which in
turn, produce goods and services that are sold to other sectors. The
modelling formulation begins with an ordinary input–output table,
with imports separated from the domestic deliveries. The resulting in-
terdependencies among production activities can be shown based on
the following material balance equation10:
x¼
X
Zþfþe ð3Þ
Where, x is the vector of total output delivered to the three compo-
nents represented by thematrix domestic intermediate inputZ (indicates
inputs demanded by sector j as intermediate consumption from sector i),
f represents the vector of domestic ﬁnal demands and e represents the
vector of exports. In the standard input–output model, the above equa-
tion can be transformed and solved in matrix notation as follows:
x¼Axþ fþeð Þ
¼ I‐Að Þ−1 f þ eð Þ ¼ L fþeð Þ ð4Þ
where, I is the identitymatrix andA ðA ¼ Zx̂−1Þ is the domestic input co-
efﬁcient matrix. Each element of the Leontief inverse matrix shows the
total output effects (both the direct and indirect effects) for any sector j
to satisfy each unit of ﬁnal demand. In this model formulation, quantity
levels are assumed to be varied, while prices are ﬁxed. To keep the prices
ﬁxed, assumptions of an excess capacity and unused resources exist, and
linear relationships (ﬁxed input coefﬁcients) are presumed throughout
the framework. This type of modelling is referred to as the quantity
model.
The dual for the quantity model is known as price model or also
termed as the cost-push model. The price model is useful for the analy-
sis of price shocks given that pricesmay vary, althoughquantities are as-
sumed to be ﬁxed. In the standard price model version, the Leontief
inverse matrix is frequently transposed and the vector of exogenous
cost is expressed in terms of column vectors instead of row vectors
(Miller and Blair, 2009). In which case,
p¼A0pþ1þvþm
¼ I‐A0 −1 lþvþmð Þ ¼ L0 lþvþmð Þ ð5Þ
where, p is the vector of normalised prices for the particular sector, A′ is
a transposition of the matrix of domestic input coefﬁcient, and l, v and
m are termed as the vectors of labour income coefﬁcient (labour income
per unit of output), capital income coefﬁcient (capital income per unit of
output), and import coefﬁcient (import per unit of output), respectively.
Setting p at unity, (5) can be further simpliﬁed as (6)
L0 lþvþmð Þ ð6Þ
Although the same coefﬁcient coefﬁcients of the inverse matrix
((I ‐A)−1) are applied for the quantity model in (4) and price model10 Input–output model involves matrix operations. For notations, matrices are denoted
bybold capital symbols. Columnvectors are represented by lowercase bold symbols, while
scalars are indicated by lowercase italics. Primes denote transposition, and hats refer to di-
agonal matrices with the elements of a vector on the main diagonal.
495M.Y. Saari et al. / Economic Modelling 54 (2016) 490–502in (5), both models are independent. In the quantity model, x is deter-
mined by (f+e) and p is inﬂuenced by (l+v+m) in the price model.
This implies that supply is perfectly price elastic in the quantity
model, while demand is perfectly price in elastic in the price model.11
In our analyses, exogenous costs for capital income and import are
considered ﬁxed and the only variable is the labour cost. When no devi-
ation in the cost of labour from its baseline, the labour income coefﬁ-
cient would equal to l. However, for example, when the cost of labour
for all sectors changes, the shock is introduced in the system as, Δl=
l⨂Δpl (where ⨂stands for the Hadamard product, i.e. cell-by-cell mul-
tiplication and Δpl is the change in the unit price of labour). In general
form, the impacts of changes in the cost of labour on prices of all com-
modities can be examined as follows:
Δp ¼ L0 Δlþ v þmð Þ ð7Þ
Treating the costs for capital income and import are unchanged in
(7) implies that capital income coefﬁcient and import coefﬁcient are
ﬁxed.
We apply the latest input–output table for 2005 published by the
Department of Statistics Malaysia (2010). The input–output table con-
sists of 120 sectors classiﬁed according to the MSIC. This input–output
table separates the value added into two components: compensation
of employees and operating surplus.12 Compensation of employees rep-
resents the labour income while operating surplus shows the capital
income.
Now we discuss how the simulation in Section 3.1 ﬁts into the
input–output pricemodel. In (7),Δl represents the changes in the com-
pensation of employees and the percentage changes are estimated in
Section 3.1. As previously mentioned in Section 2, compensation of em-
ployees comprises of basic wage and other payments in kind. The new
level of basic wage for the formal employees in the private sectors is cal-
culated in Section 3.1. This allows us to calculate the percentage changes
in the compensation of employees across sectors as a result of increases
in the basic wage of formal employees in private sectors(this will affect
only 115 sectors in the input–output table because another 5 sectors are
the public services sectors). Themapping of the changes in the compen-
sation of employees into the 120 sectors can be easily achieved because
the HIS does record the classiﬁcation of sectors that are being employed
according to the MSIC.
Once the magnitude of price increases for all 120 sectors is deter-
mined in (7), the next analysis is to determine the extent to which the
increases in sectoral prices affect expenditure costs for each ethnic
group. For this purpose, extra expenditures that each ethnic group h
must pay in order to maintain the same bundle of goods and services
as before the wage increases are expressed as follows:
ΔE ¼ ~E‐E ¼ ΔP^Q‐PQ ð8Þ
where E and ~E are the matrices of expenditure on sector i by ethnic
group h for pre and post simulation of minimum wages, respectively,
ΔP^ is the change in normalised price of sector i that is obtained from (7),
expressed in a diagonal matrix and Q is the matrix of consumption ex-
penditure on sector i by ethnic group h. Dataset for individual expendi-
ture on 120 sectors are represented by a vector of private consumption
in the input–output table, but no disaggregation of consumption by eth-
nic groups exists. To disaggregate the private consumption by ethnic
groups that are required inmatrixQ, the household expenditure survey
(HES) for 2005 is used (see Department of Statistics Malaysia, 2006b).11 An extensive discussion concerning price and quantity models is provided by
Oosterhaven (1996).
12 Operating surplus essentially is the income for the use of capital input. It refers tomea-
sures of the surplus accruing from production before taking into account any interest, rent
or similar charges payable on ﬁnancial or tangible non-produced assets borrowed or
rented or owned by enterprise (company) and unincorporated enterprise (households).The HES is purposely designed to collect information on consumption
of commodities by each individual and this type of information is not
available in the HIS. The HES database also includes information on
the socioeconomic background of the respondents, which allows us to
separate the expenditures according to the ethnic groups.
3.3. Step 3: real income effects on poverty
Analysis in Section 3.1 examines the income effects and that of in
Section 3.2 measures the expenditure effects resulted from the
minimum wages. Taking into account both effects, the real income ef-
fects ð~yÞ for each ethnic group h can be obtained as follows:
~yh ¼ Δyh−ΔEh ð9Þ
where the real income effects are derived by simply taking the changes
between income and expenditure effects after the implementation of
minimum wages.
It is important to note that real income effects can be derived at
aggregated ethnic groups only and not for an individual worker. The
reason is that data in HIS and HES are not individually comparable be-
cause they are two different surveys that used two different sampling
distributions and sizes. Therefore, an individual person recorded in the
HIS is not similar to the person captured in the HES. Although there
might be cases where the individuals that surveyed in the HIS and
HES are similar, we still could not identify them because the Depart-
ment of Statistics Malaysia removes the identity of respondents for
the reason of conﬁdentiality. Nevertheless, as far as the scope of analysis
is for a group of individuals (in our case is ethnic groups), results are not
affected by this constraint. The next step is to calculate the new poverty
rates derived from the real income effects.
Assessing the impacts for poverty alleviation requires the adoption
of an appropriate poverty measure. We apply the index proposed by
Foster et al. (1984), hereafter FGT), which is often used in empirical
work on poverty because of certain attractive properties. It may then
be written as:
P αð Þi ¼
1
nj
Xmj
i¼1
z j−yij
z j
 α
ð10Þ
where nj gives the ‘population’ size of group j (in our case ‘population’
refers to the total number of workers in each ethnic group), mj gives
the number of poor people in group j, i.e.with an incomebelow the pov-
erty line income (PLI) zj, yij gives the income of poor person i in group j,
and α is a parameter. For different values of α, the FGT index has a
different interpretation. If α = 0, it equals the head count index and
measures the proportion of the workers in group j with an income
below the PLI (i.e. mj/nj). The head count index, however, does not
take into account the intensity of poverty because it remains unchanged
if poor becomes poorer. This is covered by the poverty gap index, which
is the case for α= 1. The poverty gap index measures the gap between
the average income of the poor and the PLI. This index, however, does
not change when the inequality among the poor changes. To this end,
the distribution-sensitive index might be adopted, which is the case
for α= 2. For example, if a poor person transfers income to a poorer
person, the index will decrease, whilst the poverty gap index remains
the same.
The poverty indexes are estimated based on the Lorenz curve. The
Lorenz curve graphically represents the relationship between the per-
centage share of the worker in group j and the percentage share of the
total income they receive. There are a number of parametric functional
forms available to specify the Lorenz curve, of which the Generalised
Quadratic (GQ, Villasenor and Arnold, 1989) and the Beta (Kakwani,
1980) are commonly used and they performwell in estimating poverty.
In this study, we choseGQ parameterisation because it provides a better
ﬁt towards the data than the Beta function (for the detail methodology
13 The nine consumer items are: (1) foods, (2) housing, (3) electricity, gas and water,
(4) alcoholic, drink and tobacco, (5) clothing and footwear, (6) durable goods, (7) miscel-
laneous goods, (8) transports and (9) miscellaneous services.
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Reddy (2014) shows that the parametric approach provides a very
good approximation for the estimation of Lorenz curve compared to
non-parametric approach of kernel density estimation.
Eq. (10) is used to calculate poverty for two different incomes,
that is, the baseline income (pre-simulation) and real income (post-
simulation). This analysis allows us to examine the potential impacts
of minimumwages for poverty reduction. When analysing the changes
in poverty, three components play a role. The ﬁrst component is the size
of the worker in group h. Given the short-run nature of our study, we
assume that the size and distribution of workers is ﬁxed. In input–
output analyses, it is quite common to assume a static distribution of
population or employment (see for example, Khan, 1999; Ravallion
and Huppi, 2002; Thorbecke and Jung, 1996; Saari et al., 2014b). Never-
theless, this assumption cannot be taken for granted because substitut-
ability between labour and other inputs may occur in response to the
higher labour cost and therefore, this may affect the distribution of
workers. We further elaborate this issue in Section 4. The remaining
components are the total income and distribution of total income over
theworker in group h. These two components change as a result ofmin-
imumwages (see Eq. (9)). Therefore, we can decompose the changes in
poverty into the effects that are determined by the income growth and
distributional change, given the ﬁxed distribution of workers. The de-
composition can be expressed into the following form.
Pr αð Þi −P αð Þi ¼ Pr αð Þi −P αð Þi
 
þ Pr αð Þi −P αð Þi
 
ð11Þ
where, Pir(α) and Pi
(α)
are poverty rates for the post and pre simulations.
The ﬁrst term of the right-hand side of Eq. (11) indicates the income
growth effects. Pir⁎(α) denotes themeasure of poverty if only the average
income changed, while holding the distribution of income constant (i.e.
using the distribution of income for pre simulation). The second term of
the right-hand side represents distributional effect. Pi⁎(α) denotes the
poverty measures if only the distribution of income changed, while
holding the average income constant (i.e. using the average income
for the post simulation). Our decomposition in (11) is similar to the de-
composition form that was proposed by Kakwani (1993). It was applied
extensively to provide a simple descriptive method that clariﬁes the
proximate causes of the poverty changes across times (see for example,
Ravallion and Huppi, 2002). In this study, we show that a similar ap-
proach can be used to separate the poverty effects of policy into the
growth and distributional components.
4. Methodological caveats
Before proceeding to assess results of the analyses, a discussion
concerning the advantages and shortcomings of using the methodolog-
ical approach adopted was needed. The primary advantage of our ap-
proach is the ability to estimate the potential impacts of minimum
wages at disaggregated household groups. The actual analysis for the
consequences of the minimum wages is constrained by the data avail-
ability because themost recent HIS for the period after implementation
of minimumwages was not available. Therefore, this study offers an al-
ternative to the data constraint. In addition, our analysis is able to calcu-
late the impacts on real household income, taking into consideration
nominal income effects and expenditure effects. This would provide a
better analysis of the consequences of minimum wages on income
and poverty. Another advantage of our modelling approach is that it
performs an economy-wide analysis at detailed production sectors.
Therefore, we can identify sectoral impacts of the policy question
being addressed.
It is fair to note several limitations of our methodologies, which
implies that results of the analyses should be interpreted in the context
of a ‘what-if’ scenario, given the current production structures and
income distribution. There are three areas of shortcomings. The ﬁrstshortcoming is related to thedata thatwe use to simulate the incomeef-
fects of minimum wages. We use HIS for 2005 to simulate the income
effects, although the latest HIS is available for 2010. For the purpose of
data consistency, the 2005 HIS is used because the latest input–output
table is available for 2005 (see Department of Statistics Malaysia,
2010). The application of 2005 income and production data does not
seem unreasonable because, while changes in values (i.e. output and
income) take place overtime, the structures of production and distribu-
tion of income are fairly stable.
For veriﬁcation, changes in income distribution between 2000
and 2005 are calculated by expressing the percentage income share
across the four ethnic groups. Results show that the changes in income
shares between these periods are: 1% for the Malays (47% income
share in 2005 and 46% in 2000), −5% for the Chinese, −2% for the
Indians, and 6% for Others. The Gini coefﬁcients between 2000 and
2005 also show marginal changes, which increased by 4.4% for the
Malays, 2.8% for the Chinese, 2.9% for Indians and 17.6% for Others
(in 2000 the Gini coefﬁcients for the Malays, Chinese, Indians and
Others are 0.433, 0.434, 0.413 and 0.393, respectively). Empirically,
the ﬁxed distribution assumption was justiﬁed to some extent. For ex-
ample, Kraay (2006) shows that for 80 developing countries, growth
tends to be distribution-neutral on average. Similarly, Loayza and
Raddatz (2010) indicate that growth improves the conditions of the
poor mainly through impacts on their absolute income (and not via
the distribution channel). The changes in input–output coefﬁcients
between 2000 and 2005 are also examined. By expressing the 2005
input–output table in 2000 prices through the use of a double deﬂation
technique, results show that the change in production structures is very
minimal. Themean absolute deviation (MAD, seeMiller and Blair, 2009)
is calculated in the present study as ameasure of the difference between
two production structures and obtains an average index of 0.023 (i.e.
the closer the value of the statistics to zero, the more stable the produc-
tion structures). Therefore, given the smaller structural changes in
production and income, results of our analysis are expected to not be
deviated largely from the analysis that applies the recent data.
The second shortcoming is related to the application of static input–
output model. In line with MaCurdy and McIntyre (2001) and Bird
and Manning (2008), the price effects are analysed within a static
input–output model that embodies linearity assumption. In the context
of perfectly price inelastic demand, linearity implies that the increase in
labour costs will result in the producers transmitting the higher costs of
production to the ﬁnal consumers by increasing the price of outputs
(see, for example, Oosterhaven, 1996). Therefore, the analyses are run
by assuming that no changes occur in the quantity of labour and
productivity.
In the context of minimumwages, however, the assumption of ﬁxed
input composition cannot be taken for granted because producers tend
to reduce the use of labours andmay substitutewith other relative inex-
pensive inputs in response to increasing labour costs (see, for example,
Welsch and Ochsen, 2005). There is a number of studies that shows
minimum wages result in the reduction of labour demand (see for ex-
ample, Gorostiaga and Rubio-Ramírez, 2007; Gavrel et al., 2012) Based
on the availability of data, we estimate a translog cost function for 18
aggregate manufacturing sectors to show the degree of substitutability
of labour for other inputs. Estimation for other sectors could not be per-
formed due to availability and limited data coverage. Detailed estima-
tion procedures and results are provided in Appendix A.
Results show that labour demand is likely to be reduced around
0.06% to 0.40% in response to the increase in 1% of labour cost. Labour
also is substitutable for intermediate inputs in which the estimated
cross-price elasticity ranges from 0.08 to 0.35. Reduction in labour
13 The nine consumer items are: (1) foods, (2) housing, (3) electricity, gas and water,
(4) alcoholic, drink and tobacco, (5) clothing and footwear, (6) durable goods, (7) miscel-
laneous goods, (8) transports and (9) miscellaneous services.
Table 3
Poverty rates in 2005 and income effects of minimumwages.
Malays Chinese Indians Others Total
A. Poverty rates (%) with monthly PLI MR800
Head count index (1) 35.40 5.75 29.08 42.98
Poverty gap index (2) 14.91 1.50 9.43 16.64
Distribution-sensitive index (3) 8.53 0.68 4.09 8.78
B. Poverty rates (%) with monthly PLI MR1,100
Head count index (4) 45.41 13.7 44.05 61.83
Poverty gap index (5) 22.64 3.63 16.97 26.51
Distribution-sensitive index (6) 13.46 1.56 8.47 14.94
C. Poverty rates (%) with monthly PLI MR500
Head count index (7) 19.20 1.40 12.19 21.48
Poverty gap index (8) 7.51 0.45 2.70 7.31
Distribution-sensitive index (9) 3.99 0.28 0.80 3.41
D. Income effects of simulation (MR million)
Income before minimum wages (10) 9260.8 9553.0 1513.4 67.9 20,395.1
Income after minimum wages (11) 10,507.4 9806.7 1769.2 77.2 22,160.5
Income growth (%) (11)-(10) (12) 13.5 2.7 16.9 13.6 8.7
Expenditure increases (%) (13) 14.3 16.5 14.8 14.6 15.3
Real income effects (14) 9189.5 8418.8 1541.7 67.4 19,217.3
Changes (%) (14)-(10) (15) −0.77 −11.87 1.87 −0.84 −5.77
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is ‘trickled down’ equally across all workers, which is hardly to be ob-
served in actuality. For example, Iniguez-Montiel (2014) shows that a
change in population distribution contributes negatively to the total
change in poverty in Mexico for the periods of 1992–2008, which ex-
plains 5.6%, 4.0% and 2.8% for the changes in head count, poverty gap
and distribution-sensitive measures, respectively.
Econometric-input–output (E-I-O) and computable general equilib-
rium (CGE) models are capable of capturing the labour cost effect
(orwage rate) and employment effect simultaneously (see for example,
Spadaro, 2007; Bourguignon et al., 2008). Data availability and limited
coverage are the major constraints for applying E-I-O or CGE model be-
cause it requires more parameters to be ﬁxed into themodel. For exam-
ple, we are able to estimate translog function only for 18 aggregate
manufacturing sectors and not for all 120 individual sectors. Although
the manufacturing data are available for 18 aggregate sectors, no em-
ployment data stratiﬁed by ethnic groups are available (thuswe are un-
able to get the speciﬁc impact for individual ethnic groups). If we take
into account only the employment effects for the manufacturing sector,
it may not represent the actual situation because only 28.5% of employ-
ments in themanufacturing sector were paid below the poverty line in-
come compared to the agriculture sector with 64.6% (see Table 1).
The use of static input–output model can be justiﬁed due to the ex-
istence of a short-run and long-run production cost functions. In the
short-run (during one period), production techniques are unlikely to
change, which, in turn, implies that the composition of intermediate,
labour and capital inputs in the production is ﬁxed. This approach can
be justiﬁed to some extent based on the available reported monthly
unemployment rates and employment data for the total manufacturing
sector from2012 to2014 (seeDepartment of StatisticsMalaysia, various
years). We observe that the monthly unemployment rates are fairly
stable which only deviate between −0.14% (the lowest) and 0.18%
(the highest) for 2012, −0.21% and 0.18% for 2013 and −0.10% and
0.04% for 2014. The movements in the monthly employment data for
the total manufacturing sector are highly stable which vary between
0.003% (the lowest) and 0.006% (the highest) for 2012,−0.007% and
0.010% for 2013 and−0.007% and 0.004% for 2014. Based on these ob-
servations, we may conclude that the minimumwages may have insig-
niﬁcant impacts on the labour demand at least in the short-run but it do
signiﬁcantly affect employment in the long-run as what have been ob-
served in our translog model.
The third shortcoming concerns about the expenditure effects
of higher commodity prices. When estimating the expenditure effectsassociated with the higher commodity prices, the assumption is made
that no substitution among consumption of commodities occurs (i.e.
a zero price elasticity of demand for all commodities). In turn, a rise
in commodity prices reﬂect the increase in consumer expenditures
that would be required to purchase the same basket of goods before
the price increases. This is a common assumption that was used in liter-
ature of estimating consumption effects of price shocks (see for exam-
ple, Saboohi, 2001; Silva et al., 2009). This assumption may not be
realistic because in response to the higher commodity prices, people
may substitute the relatively more expensive with less expensive com-
modities, which in turn, affect the consumption patterns. Equally, data
for consumption of aggregate household for periods 2000 and 2005
show a very constant share for all nine groups of commodities (see
Department of Statistics Malaysia, 2006b).13 Between 2005 and 2000,
consumption share of housing reduced by 1% and offset by a 1% increase
in transports, and consumption share for other commodities remains
unchanged. These data justify our assumption of ﬁxed consumption
patterns.
5. Simulation results
Results are discussed in the following two sub-sections. Section 5.1
presents the potential impacts of minimum wages on nominal income,
expenditure and real income effects. Section 5.2 further extends the
analysis in Section 5.1 by focusing on the consequences of minimum
wages on poverty alleviation.
5.1. Impacts on real income
The previous section discusses how thewage income is simulated in
our analysis. The increase in wage income generate additional income
for workers. This section examines how the income effects from the
minimum wage implementation are distributed across the ethnic
groups. The effects are assessed by comparing incomes with the mini-
mum wages and without minimum wages.
With the help of Eq. (10), Panel A of Table 3 reports the estimates of
poverty rates for the baseline analysis (i.e. incomes without minimum
14 Occupations are classiﬁed at 1-digit Malaysia Standard Classiﬁcations of Occupation
(MASCO), which can be grouped into seven categories: (1) managers, (2) professionals,
(3) technicians and associate professionals, (4) clerical support workers, (5) service and
saleworkers, (6) skilled agricultural, (7) craft and related tradeworkers, (8) plant andma-
chine operators, and (9) elementary occupations.
Table 4
Mean, estimated coefﬁcients and Oaxaca-Blinder wage decomposition, 2005.
Malays Chinese Indian Others
A. Mean value of explained variables
Gender 0.598 (0.004) 0.594 (0.007) 0.589 (0.009) 0.666 (0.025)
Geographical location 0.559 (0.004) 0.877 (0.004) 0.675 (0.009) 0.690 (0.024)
Employment status 0.991 (0.001) 0.997 (0.001) 0.994 (0.001) 0.995 (0.004)
Occupations 5.363 (0.021) 4.437 (0.031) 5.921 (0.046) 6.582 (0.128)
B. Wage estimated coefﬁcients
Intercept 7.43⁎⁎⁎ 7.47⁎⁎⁎ 7.30⁎⁎⁎ 7.26⁎⁎⁎
Gender 0.14⁎⁎⁎ 0.29⁎⁎⁎ 0.19⁎⁎⁎ 0.11⁎⁎
Geographical location 0.05⁎⁎⁎ 0.12⁎⁎⁎ 0.08⁎⁎⁎ 0.24⁎⁎⁎
Occupation −0.06⁎⁎⁎ −0.11⁎⁎⁎ −0.06⁎⁎⁎ −0.17⁎⁎⁎
Employment status 0.36⁎⁎⁎ 0.50⁎⁎⁎ 0.47⁎⁎⁎ 1.20⁎⁎⁎
C. Oaxaca-Blinder decomposition
Gender 0.00 (1%) 0.00 (5%) −0.01 (−18%)
Geographical location −0.02 (−23%) −0.01 (−23%) −0.01 (−13%)
Employment status 0.00 (−4%) 0.00 (−4%) 0.00 (−3%)
Occupations −0.05 (−74%) 0.03 (122%) 0.07 (134%)
Total explained −0.07 (100%) 0.03 (100%) 0.05 (100%)
Notes: In Panel A, ﬁgures in parenthesis indicate standard errors. In Panel B, (**) and (***) shows the signiﬁcant levels of 5% and 1%, respectively. In Panel C, ﬁgures in parenthesis give a
percentage contribution of each variable into total explained.
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monthly poverty line of MR800. The poverty rates are computed
for total population, comprising of formal and informal workers. In
general, the degree of poverty alleviation depends on the poverty
measures that are used. However, in relative terms (i.e. in terms of
ordinal rankings) we observe that the degree of poverty alleviation
across ethnic groups tends to be almost constant across poverty mea-
sures (e.g. head count, poverty gap and distribution-sensitive). For all
poverty measures, poverty rates are the highest for Others, followed
by Malays, Indians and Chinese. For this reason, the impacts of mini-
mum wages on poverty alleviation are discussed by taking the head
count measure (i.e. proportion of people below the poverty line) as
the representative. The head count measure (row (1)) reports that
43% of Others are poor, while the proportion of poor people for other
ethnicities are 35% for the Malays, 29% for the Indians and 6% for the
Chinese. The distribution of population indicates that the Malays domi-
nate 63%, Chinese 28%, Indians 9% and Others 1%. Taking into consider-
ation of this population size, we can infer that Malays are the poorest
among the ethnic groups.
It is important to note that the choice of poverty line and the associ-
ated povertymeasures is essentially arbitrary. Since we used only a sin-
gle poverty line, then it is important to check the robustness of the
estimation with respect to the alternative poverty line and poverty
measures. Panels B and C of Table 3 showestimates for the povertymea-
sures that were derived from two alternative poverty lines: MR1,100
and MR500. The estimates vary systematically across different poverty
lines where poverty rates increase (decrease) with higher (lower) pov-
erty lines. For all poverty measures at different poverty lines, the pover-
ty rates of Others are the highest, then followed by the Malays, Indians
and Chinese. Therefore, our poverty estimates are robust because pover-
ty has fallen (increased) with lower (higher) poverty lines irrespective
of poverty measures.
Next, the results in Panel D report the potential impacts of mini-
mum wages on income growth. Using Eq. (2), rows (10) and (11)
show the income before and after the implementation of mini-
mum wages, and row (12) calculates the income growth. It can be ob-
served that all ethnic groups register positive income growth with
the highest expansion being recorded for the Indians with 17%, Chinese
with the lowest expansion of 3%, while Malays and Others are in the
middle of the two ethnic groups with 14%. Recall that the minimum
wages affect only employments in formal sectors. It follows from
Table 2 that the share of informal workers of the Indian workforce is
only one-third compared to informal workers of the Malays, which
dominates half of the workforce. The relatively larger size of Indianformal workers explains why minimum wages enhance their income
the most.
For the Chinese, the expansion of income depends on the concentra-
tion of the population around the minimumwage threshold. If the ma-
jority of the Chinese is just below the minimum wage threshold, the
minimum wages will have smaller income effects. But conversely, if
the majority of the Chinese is well below theminimumwage threshold
(like the Malays), income growth will be larger. Clearly, this argument
can be supported by the results in row (2), which show that the poverty
gap for the Chinese is extremely lower than theMalays and Indians. Our
dataset also shows that the percentage of Chinese with an average in-
come below the minimum wage threshold is 24% compared to the
Malays and Indians with 47% and 39%, respectively.
What are the causes that could explain the income growth in row
(12)? To answer this empirical question, we perform an Oaxaca-
Blinder decomposition (Oaxaca, 1973; Blinder, 1973), which was wide-
ly used to decompose the average income gaps between two groups
(see for example, Elder et al., 2010; Andrén, 2012; Magnani and Zhu,
2012). Estimation procedures are explained in Appendix B. For each
group pair (e.g. Malays-Chinese), the decomposition of income gap is
analysed for the following four ‘explained’ variables: gender, geograph-
ical locations (rural and urban), employment status (employees and
employers) and occupations (nine categories).14 These explained vari-
ables are selected based on the widely used variables in empirical stud-
ies and availability of the data. Results are summarised in Table 4.
Panel A of Table 4 shows the mean of explained variables. In our es-
timation, gender, geographical location, and employment status are
assignedwith dummy variable 1 formale, rural, and employees, respec-
tively; as well as dummy variable 1 to 9 for occupation categories. Gen-
der and employment status variables show a consistent pattern for all
ethnic groups, minimum wages affect more males than females and
beneﬁt mostly employees. Geographical location and occupations
show considerable differences between ethnic groups. We observe
that rural workers received mostly minimum wages with the Chinese
recording the highest at 87.7%. As shown in row (20) of Table 2, rural
Chinese are expected to beneﬁt the most because the size of informal
workers in rural areas is small. For occupations, minimumwages affect
mostly Malays in regards to service and sale workers, Chinese with the
15 Commonly, the minimumwages enlarge the production costs for the labor-intensive
sectors. The wholesale, retail trades, hotels and restaurants can be categorised as a labor-
intensive sector because the share of compensation of employees to total value added is
33%,which is higher than thenational average of 29%. Impacts onproduction costs also de-
pend on degree of interdependencies among other sectors. The share of compensation of
employees for the manufacturing and transports and communication are below the na-
tional average (24% and 28%, respectively), but they could be affected indirectly through
the consumption of products whose price had to be increased to offset the increase in la-
bor costs.
Table 5
Changes in poverty and decomposition of the changes (%).
Malays Chinese Indians Others
A. Poverty changes
Head count (1) −11.47 −1.15 −21.51 −8.20
Poverty gap (2) −6.11 −0.43 −8.74 −5.54
Distribution sensitive (3) −3.79 −0.22 −4.00 −3.65
B. Growth effect
Head count (4) −11.80 −2.83 −20.69 −8.77
Poverty gap (5) −6.23 −0.79 −8.60 −5.74
Distribution sensitive (6) −3.85 −0.35 −3.98 −3.75
C. Distributional effect
Head count (7) 0.33 1.69 −0.83 0.56
Poverty gap (8) 0.12 0.36 −0.13 0.20
Distribution sensitive (9) 0.06 0.12 −0.02 0.10
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B gives the estimated coefﬁcients for wage equation and these coefﬁ-
cients are used to derive Oaxaca-Blinder decomposition in Panel C.
In Panel C, income of the Malays is taken as a reference for compar-
isons and this implies that the column for the ‘Chinese’ refer to Malays-
Chinese income gap, column for the ‘Indians’ indicate Malays-Indian
income gap and so on. The negative (positive) signs imply a decrease
(increase) in income gap. Figures in parenthesis show the percentage
contribution of each variable to the total explained coefﬁcients. For ex-
ample, geographical location contributes 23% to the total reduction in
income gap between Malays and Chinese. The income gap between
the Malays and Chinese tends to decrease because minimum wages
promote more income growth to the former group (see row (12) of
Table 3). Occupation and geographical location variables are the main
drivers for the Malays-Chinese income gap reduction, explaining
74% and 23%, respectively. In contrast, minimum wages could increase
the income gap between the Malays and Indians and this result
supports our observation in row (12) of Table 3, which shows the min-
imumwages inducemore income growth of the Indians. Our decompo-
sition results reveal that the occupation variable is the main driver for
the increase in income gap, contributing 122% (while the geographical
location variable reduces the income gap by 23%). The rural–urban in-
come gap reduces because the size of Malay workers in rural areas are
two-thirds of the total rural workforce; therefore, they are the most
beneﬁcial group. For all occupational categories, average income of the
Malays were lower than the Chinese and therefore minimum wages
beneﬁt more the former group. For the Indians, average income for
skilled agricultural and elementary is 8.2% and 2.8% lower than the
Malays, which in turn contributes to the widening occupational income
gap.
Results for real income effects of minimum wages are calculated
based on Eq. (9) and they are reported in row (14) of Table 3. Results
in row (14) bring the beneﬁts and costs together to examine the real ef-
fects across ethnic groups. The real income effects are calculated by tak-
ing the differences between nominal income growth and expenditure
costs that theworkerswould pay for higher prices of goods and services.
Row (15) compares the real income effects with the baseline income
(i.e. without minimum wages) so that the impacts of minimum wages
can be quantiﬁed. Obviously, the ethnic Indians are better off after the
increase in minimum wages because they experienced positive real in-
come effects. For the Chinese, Others and Malays, their income increase
is lower than the expenditure cost, which resulted in negative real in-
come effects. In particular, the Chinese group is undergoing a tremen-
dous income reduction of 12%, given only a 3% increase in income
compared with 17% rise in expenditure cost.
The increase inminimumwages leads to higher labour costs and the
ﬁrms respond to this by increasing commodity prices. A rise in the com-
modity prices reﬂects the increase in consumer expenditure that would
be required to purchase the same basket of goods as before the mini-
mum wages. On one side, the minimum wages beneﬁt only formal
workers with an employee status but on the other side, all people in-
cluding formal and informal workers are expected to allocate more ex-
penditures on consumption due to higher consumer prices. Using the
input–output price model in Eq. (7), we observe that minimum wage
increases drive a 6.4% increase in total production costs, which in turn
leads to an increase directly and indirectly in the average commodity
prices by 13.5%. The ﬁrst column of Appendix C presents a percentage
contribution of the 10 aggregate sectors to the increase in the average
sectoral prices. For each ethnic group, the last four columns indicate
the budget share for the 10 aggregate sectors. The highest price incre-
ment is observed for the other private services, which contributes
about 16.1% to the overall price increases. However, budget share
for other private services is relatively smaller, ranging from 0.33%
for Others to 3.2% for the Indians. The following three sectors:
(i) manufacturing, (ii) ﬁnance, real estate and business services, and
(iii) wholesale and retail trades, hotels and restaurants, are responsiblethe most for the increase in expenditure. This is because total con-
sumption of products from these sectors constitutes more than
two-thirds of the budget share and prices for these three sectors con-
tribute 7.3%, 14.5% and 12.2%, respectively to the overall price
increases.15 Budget share for the Chinese in the ﬁnance, real estate
and business services is the largest among other ethnicities and
therefore, a rise in the price of this sector contributes largely to an in-
crease in their expenditure cost. Budget share for the Malays are
dominant in the manufacturing, and wholesale and retail trade, ho-
tels and restaurants, but price increases for these two sectors are rel-
atively lower than that of ﬁnance, real estate and business services.
This explains why the expenditure cost for the Malays is less affected
compared to the Chinese.
5.2. Impacts on poverty alleviation
Panel A of Table 5 reports the changes in poverty rates as a result of
minimum wages. The main ﬁnding here is that the minimum wages
have the potential to alleviate poverty for all the ethnic groups. All the
three poverty measures indicate a signiﬁcant decrease in poverty com-
pared to the baseline scenario. The reduction in the proportion of poor
for Indians is substantial, it declined by 21.5% from the baseline rate of
29.1% (row (1) of Table 3). The smallest poverty reduction is observed
for the Chinese, which is improved only by 1.1%. The poverty reduction
for the Malays takes the intermediate place, decreased by 11.5%.
Poverty for all ethnic groups reduces, although the real income
growth reported in row (15) of Table 3 was negative (with Indians
being exceptional). It is important to note here that the real income ef-
fects represent the total income effects for bothworkers withminimum
wages and workers without minimum wages. We ﬁnd in our dataset
that the negative real income effects are attributed by the reduction in
income of workers without minimum wages. In our simulation, this
group of workers is unaffected by the minimum wages but they are af-
fected by the increase in expenditure costs that are caused by the in-
crease in commodity prices. For workers with minimum wages, the
growth in wages offset the increase in expenditure costs and therefore,
the real income is positive. This holds for all ethnic groups.
We now examine some of the factors that contributed to the decline
in poverty. The decline in poverty can be decomposed into two effects:
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not change, and (ii) the effect of income distribution when the total in-
comedoes not change. The decomposition of the poverty into these two
effects is developed in Eq. (11). Panel B reports changes in poverty
caused by the income growth and Panel C indicates the effect of income
distribution. For example, of the total poverty reduction of 21.5% for the
Indians, income growth explains 20.7%, while change in income distri-
bution contributes 0.8%.
The most striking ﬁndings are the effect of income growth, which is
strongest for poverty alleviation than the effect of income distribution.
This holds for all ethnic groups. The income growth, which is driven
by theminimumwages, is able to somewhatmitigate the adverse effect
of change in distribution on the rise in poverty. For the Indians, both in-
come growth and distributional effects contribute to the poverty reduc-
tion. As mentioned previously in Section 5.1, two-thirds of Indian
workers are employed in the formal sectors and therefore, they beneﬁt
the most from theminimumwages. For the ethnic Malays and Chinese,
minimum wages shift the distribution of income in favour of the rela-
tively high-income workers than the low-income workers and there-
fore, contribute to the rise in poverty. The distribution of low-income
group for the Malays and Chinese could not be improved in a large ex-
tent because size of informal workers for these ethnicities are large, ac-
counting for 56% and 53%, respectively. As a consequence of this, the
magnitude of distributional effects for the Chinese is larger than that
of the Malays.
6. Concluding remarks
This paper estimated the potential impacts of minimum wages on
poverty alleviation among different ethnic groups in Malaysia. It does
so with a careful methodological approach that takes into account the
income and expenditure effects of minimumwages. Measure in real in-
come effects, our ﬁndings from the simulation suggest that the mini-
mum wages potentially boost wages of the poor people, which in turn
reduce poverty for all ethnic groups. Among the ethnic groups, poverty
reduction for the Indians is tremendous compared with the Malays and
Chinese. The majority of low-wage Indian workers would beneﬁt from
theminimumwages because about two-thirds of Indians are employed
in the formal sectors. This income effects is able to offset the large
increase in expenditure costs. The poverty rates for the Malays and
Chinese could not be reduced in a large extent because the size of infor-
mal workers for these ethnicities are large. The informal workers re-
ceive no beneﬁts from the minimum wages and it follows directly that
an improvement in the distribution of income for the low-income
group is also limited. Our decomposition analysis conﬁrms this expecta-
tion by showing that the effect of change in income distribution associ-
atedwith the rise in poverty for theMalays and Chinese, while the effect
of income growth reduces poverty.
In spite of the usefulness of analyses provided in this paper, re-
sults should be interpreted with caution particularly in relation to
the policy implications. After considering all assumptions applied
in this study, there are three main forces that may affect the results.
First, results may be highly sensitive to the deﬁnition of informal
workers. Deﬁning informal workers as those employments without
national social security scheme, our simulation results indicate that
only about 46% of workers would beneﬁt from the minimum wage
whereas another 54% who were considered as informal workers
would receive no beneﬁt. This deﬁnition cannot be taken for granted
because a different deﬁnition of informal workers may produce dif-
ferent results. Second, the income effects may vary subject to the de-
gree of compliance by the producers with the minimum wages. It is
well documented in the literature that the degree of compliance
with the minimumwages varies across countries, depending on var-
ious factors, such as level of enforcement, and the strength of labour
laws and institutions. Therefore, results from this study can be best
considered as ‘upward bounds’ estimates of the income effects ofminimum wages. Third, results are run by taking into account only
the wage effects while ignoring the employment effects. Minimum
wages not only promote additional earnings but also may reduce de-
mand for employment in response to the higher labour costs. Our re-
sults are considered to be highly relevant for the short-run analysis.
However, for the long-run analysis the results may no longer hold
after taking into account substitutability among production inputs.
Computable general equilibrium (CGE) or econometric-input–out-
put (E-I-O) models are capable to account for input substitutability
but require more parameters to be ﬁxed into the model.
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Appendix A. Translog cost function
Introduced ﬁrst by Christensen et al. (1971), the translog model is
the one that is frequently used when the issue of input substitutability
is addressed (see for instance, Berndt and Wood, 1975; Kim and
Labys, 1988; Uri and Konyar, 1990). In this paper, we apply the so-
called restricted-translog cost function, which was one of the variables'
inputs being considered as quasi-ﬁxed (see for instance, Salvanes, 1993;
Neuwahl et al., 2009). Speciﬁcally, labour (L) and intermediate input
(M) are the variables whereas capital (K) is a quasi-ﬁxed factor input.
Theoretical reasoning behind this assumption is the existence of a
short-run and long-run cost function (see, Morrison, 1988; Kratena,
2005). In the short-run (during one period), capital is ﬁxed and can be
only adjusted in the next period. This theoretical foundation is consis-
tent with the use of input–output model. For labour and intermediate
inputs, we could not further break them down into several classiﬁca-
tions because of data constraints. Given that the primary objective
here is to examine degree of substitutability of labour in our minimum
wage model, a complex translog model with detailed input categories
may not be required.
The translog cost functionwith two input variables can be expressed
as follows,
lnG ¼ lnα0 þ αL lnPL þ αM lnPM þ 12γLL ln
2PL þ γLM lnPL lnPM
þ 1
2
γMM ln
2PM ðA1Þ
where G is the total cost that consists of a quasi-ﬁxed cost (capital) and
variable costs (L andM), and PL and PM are the input prices of L andM,
respectively. In estimating (A1), symmetry and constant return to
scale are imposed in the model. We derive cost minimizing input de-
mand functions given the level of output as follows:
d lnG
d lnPi
¼ dG
dPi
Pi
G
; i ¼ L;M
Then, using Shephard's Lemma, we obtained the input demand
equations
DL ¼ PLLG ¼ αL þ γLL lnPL þ γLM lnPM
DM ¼ PMMG ¼ αM þ γMM lnPM þ γLM lnPL ðA2Þ
where G=PLL+PMM and D is cost shares of the inputs.
We estimate the parameters using full information maximum likeli-
hood (FIML). Once the parameters were estimated, the corresponding
demand price elasticities, measuring the percentage change in the
derived demand for the ith input was given an exogenous change in
AM
M
B
E
W
Fi
Tr
O
Table A1
Estimated cross-price elasticity and elasticity of substitution, 1985–2012.
σLL σLM ELL ELM EML
Food and beverages −1.814 1.920 −0.077 0.084 1.726
Tobacco products −1.898 1.839 −0.156 0.157 1.421
Textiles −1.662 1.755 −0.151 0.083 1.726
Wearing apparel −2.282 1.734 −0.151 0.083 1.726
Leather and related products −2.218 1.727 −0.151 0.083 1.726
Paper and paper products −1.236 1.688 −0.122 0.173 1.133
Printing and reproduction of recorded media −1.973 1.613 −0.400 0.346 0.959
Coke and reﬁned petroleum products −5.836 1.913 −0.062 0.028 1.627
Chemicals, pharmaceuticals and botanical products −1.483 1.781 −0.085 0.106 1.297
Rubber and plastic products −3.061 1.794 −0.286 0.188 1.289
Basic metals and non-metallic mineral products −0.988 1.835 −0.053 0.099 1.417
Fabricated metal products, except machinery and equipment −1.900 1.785 −0.229 0.218 1.343
Machinery and equipment −3.717 1.761 −0.393 0.196 1.369
Computer, electronic and optical products −5.125 1.761 −0.381 0.174 1.377
Electrical equipment −1.866 1.826 −0.153 0.159 1.471
Motor vehicles, trailers and semi-trailers, and other transport equipment −1.860 1.805 −0.150 0.153 1.463
Wood and products of wood and cork except furniture, articles of straw and plaiting materials −0.352 1.761 −0.050 0.237 1.293
Furniture and other manufacturing −0.910 1.650 −0.154 0.284 1.104
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tity being ﬁxed and can be computed as follows:
Eii ¼ Diσ ii for own‐price elasticity
Eij ¼ Diσ ij for cross‐price elasticity ðA3Þ
where i , j=L ,M and the Allen-Uzawa partial elasticities of substitution
between inputs i and j (σij) are computed as
σ ij ¼
γij
DiDj
þ 1 and σ ii ¼
γii
D2i
−
1
Di
 !
þ 1 ðA4Þ
In this study, we ran a translog cost function for 18 manufacturing
sectors that classiﬁed at 2-digits MSIC. Costs of labour (compensation
of employees) and intermediate input were available for the periods
1985–2012. Data for quantity of labour is observed directly and there-
fore, we can simply derive the price index for labour by taking a ratio la-
bour cost to labour. Given that intermediate inputs comprise of several
input types that weremeasured in different units, we deﬁne the quanti-
ty index for intermediate input as a ratio of total intermediate goods pur-
chased to total input, weighted by input–output coefﬁcients. In turn, the
price index for intermediate input simply equals to a ratio of total pur-
chases to quantity index. All the variables are expressed in 2005 constant
prices. Results of the estimation are summarised in Table A1.
Appendix B. Oaxaca-Blinder income decomposition
Oaxaca-Blinder decomposition explains the gap in the means of an
outcome variable between two groups. This method was used exten-
sively in literature to ﬁnd the determinants of income gap between
two groups. To illustrate this method, let us consider a simple unadjust-
ed income determination model such that
lnwi ¼ Xiβi þ εi ðB1Þ
wherewi refers to the natural logarithm of monthly income for an indi-
vidual i, Xi is a set of observed characteristics (e.g. gender), βi denotes
the estimated coefﬁcients and εi is random error term. For four ethnic
groups, (B1) can be expressed as,
lnwmi ¼ Xmi βmi þ εmi
lnwci ¼ Xciβci þ εci
lnwni ¼ Xni βni þ εni
lnwoi ¼ Xoi βoi þ εoi
ðB2Þ
where superscriptm, c, n and o represents for Malays, Chinese, Indians
and Others, respectively. Taking the Malays as the reference group, theOaxaca-Blinder decomposition of the simple income determination
can be shown in the following forms,
lnwmi − lnw
c
i ¼ Xmi −Xci
 
βmi þ βmi −βci
 
Xci þ Ui
lnwmi − lnw
n
i ¼ Xmi −Xni
 
βmi þ βmi −βni
 
Xni þ Ui
lnwmi − lnw
o
i ¼ Xmi −Xoi
 
βmi þ βmi −βoi
 
Xoi þ Ui
ðB3Þ
Notice that in Oaxaca-Blinder decomposition, the differences be-
tween the observed characteristic (the ﬁrst term of the decomposition)
is deﬁned as explained variables and the second term is unexplained
variables. Based on the available information in our HIS, the explained
variables include gender, geographical location (rural and urban), em-
ployment status (employees and employers) and occupations. The un-
explained variables captured the other factors that may contribute
towards the income determination aside from residuals and the vari-
ables included in the model.
Appendix C. Price effects and consumption shares for 10 aggregated
sectorsPrice
increases
(%)aConsumption share (%)Malays Chinese Indians Othersgriculture, livestock, forestry
and ﬁshing 11.7 7.10 5.24 6.24 7.53
ining and quarrying 2.3 0.01 0.00 0.00 0.01
anufacturing 7.3 38.05 25.50 36.31 23.60
uilding and construction 13.4 1.40 1.30 0.68 0.16
lectricity, gas and water 5.0 2.70 2.63 3.16 3.09
holesale and retail trade,
hotels and restaurants 12.2 13.48 12.92 13.55 7.13
nance, real estate and
business services 14.5 25.45 39.68 24.91 49.75
ansport and communication 12.5 5.74 5.40 6.09 5.59
ther private services 16.1 1.72 1.67 3.20 0.33
overnment services 5.1 4.36 5.66 5.84 2.81GNotes: (a) measures in the percentage contribution to the overall price increases.
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